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1 Introduction
In RAN1#92, there are some agreements on deployment scenarios of NR-U as follows.
Agreement:
Study the additional functionality needed beyond the specifications for operation in licensed spectrum in the following deployment scenarios. 

· Carrier aggregation between licensed band NR (PCell) and NR-U (SCell)
·   NR-U SCell may have both DL and UL, or DL-only.

· Dual connectivity between licensed band LTE (PCell) and NR-U (PSCell)

· Stand-alone NR-U
· An NR cell with DL in unlicensed band and UL in licensed band
· Dual connectivity between licensed band NR (PCell) and NR-U (PSCell)
In this contribution, we discuss the RRC connection control issues for NR-U.
2 Discussions and Proposals
For RRC connection control, we think one basic issue is that the request-response manner will be impacted by LBT.  For example, when gNB send MSG3 i.e. RRCConnectionSetup to the UE, it is waiting for the response of MSG5 i.e. RRCConnectionSetupComplete.  But, the MSG5 is delayed due to LBT and in some cases when there are large number of UEs the delay may be big, this will impact the RRC establishment operation.  Another example is handover, when gNB send RRCReconfguration with MobilityControlInfo, UE will perform RACH to target side and send RRCRecongfigurationComplete message to target gNB and this should be finished within a time window like 20 ms.  However, due to LBT, UE may not be able to send complete message timely to target gNB.  So, for SA case, LBT will impact to RRC protocol operation and we propose RAN2 to discuss this issue.
Proposal 1 RAN2 is proposed to discuss how to handle the impact of LBT e.g. cause delay for RRC signalling for connection establishment and handover etc.
Regarding to how to solve these issues, we think there can two options.

· Option 1: Extending Time Threshold.
One option is to extend the time thresholds which means that when one RRC message is sent from RX side to TX side, the time threshold to receive the feedback from TX side is extend.  This option is simple but obviously that there will be degradation of performance especially signaling latency.  Therefore, we think this kind of approach is not preferred.
Observation 1   Purely increase the RRC timer values to tackle LBT impact is not preferable because signaling latency is not optimized.
· Option 2: Enhance RRC transmission mechanism.

In our view, RAN 2 should study how to enhance RRC transmission mechanisms.  In Rel-15 URLLC, duplication mechanisms have been introduced as a tool to improve the reliability.  Therefore, RAN2 can study whether to introduce duplication for SRBs.  Rel-15 duplication solutions already support per bearer duplication for SRBs.  However, this kind of duplication is not per RRC message.  Rel-15 duplication work in PDCP layer which is transparent to RRC message content.
Observation 2   Rel-15 duplication mechanism already support SRB but not support per-RRC message duplication.
For NR unlicensed case, we think that not all the RRC messages need to be duplicated but maybe only very critical ones like HO command.  Thus, we propose RAN2 to study for unlicensed scenario, whether per-RRC message duplication should be supported.
Proposal 2 RAN2 is proposed to discuss whether per-RRC message duplication should be supported.
3 Conclusion

In this contribution, we discuss NR-U RRC connection control issues and we have the following observations and proposals.
Observation 1   Purely increase the RRC timer values to tackle LBT impact is not preferable because signaling latency is not optimized.
Observation 2   Rel-15 duplication mechanism already support SRB but not support per-RRC message duplication.
Proposal 1 RAN2 is proposed to discuss how to handle the impact of LBT e.g. cause delay for RRC signalling for connection establishment and handover etc.
Proposal 2 RAN2 is proposed to discuss whether per-RRC message duplication should be supported.
4 References

[1] RAN1#92 meeting report.
[image: image1.png]



3GPP


